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(57) ABSTRACT

The present invention provides a method, device and com-
puter-readable storage medium of intelligently buflering a
Web video based on a browser, and belongs to a field of the
Internet technology. The method, device and computer-
readable storage medium of intelligently buflering a Web
video based on a browser comprises a browser calculating
an available bufller duration based on an available memory
s1ze of a buller and a bit rate; immitializing a player based on
the available butler duration; buflering and playing the video
to be played using the player. So, the bufler duration can be
set tlexibly based on different browser platforms and an
average bit rate of the video, which can maximize the use of
a cache space, and eflectively avoid the occurrence of
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sticking during video playback, and make better use of the
bandwidth, so as to greatly improve the user experience.

12 Claims, 4 Drawing Sheets
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INTELLIGENT BUFFERING METHOD,
DEVICE AND STORAGE MEDIUM OF A

WEB VIDEO BASED ON A BROWSER

CROSS-REFERENCE TO RELATED
APPLICATION

The present mvention i1s a national phase application of
PCT international patent application No. PCT/CN2019/
1235526, filed on Dec. 16, 2019, which claims priority to
Chinese patent application No. 201910061648.2, filed on
Jan. 23, 2019. The entire disclosure of the above-identified
application 1s hereby incorporated by reference herein and
made a part of this specification.

TECHNICAL FIELD

The embodiments of the present application relate to a
field of the Internet technology, more particularly to relate to
a field of network video technology, and specifically to refer
to an intelligent builering method, a device and a computer-
readable storage medium of a web video based on a browser.

BACKGROUND

Video website 1s a popular content website at present.
Web browser 1s one of the main ways to visit video websites.
When a video 1s played by a Web, buller time of the video
1s limited by a browser, and strategies of diflerent browsers
are different, therefore, the general approach 1s to take an
Edge to prevent browser limits from being triggered (for
example, 3 minutes).

However, one of the problems 1s that bufler time of the
video 1s very limited, when a user wants to fast forward to
a certain location of the video or look back or loop play,
bufler area may be exceeded, and the video needs to be
gotten again, which greatly increases loads of the browser
and the network. On the other hand, different browser
platiorms provide different cache intervals and bit rates of
the video played are also diflerent. Therefore, a potential
available cache space 1s often larger than the Edge.

Therefore, how to limit the bufler time flexibly according
to the browser platforms and average bit rate of the video,
avoid sticking and make better use of bandwidth has become
an urgent problem 1n the field.

SUMMARY

The purpose of the present invention 1s to overcome
above disadvantages of the prior art, and provide an intel-
ligent butlering method, device and computer-readable stor-
age medium of a Web video based on a browser, which can
limit the bufler time flexibly, avoid stucking and make better
use of bandwidth according to diflerent settings of the
browser platforms and average bit rate of the video, so as to
enhance the user experience.

In order to realize the above purpose, the intelligent
builering method of a Web video based on a browser 1n this
present mvention comprises the following steps:

(1) a browser obtaining a bit rate of a video to be played:

(2) the browser calculating an available bufler duration
according to an available memory size of a buller and the bit
rate;

(3) the browser mitializing a player according to the
availlable buffer duration:

(4) the browser buflering and playing the video with the
player.
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In the intelligent buflering method of a Web video based
on a browser, the step (2) specifically comprising the fol-
lowing steps:

the browser calculating the available bufler duration TO
according to the following formula.

TO=(Y/Xx8)/P

Wherein, Y stands for the available memory size of the
buffer; X stands for the bit rate; P stands for a video float
ratio.

In the intelligent buflering method of a Web video based
on a browser, the step (3) specifically comprising the fol-
lowing steps:

(31) the browser determining whether a default maximum
bufler duration TN 1s greater than the available bufler
duration TO, 1f yes, step (32) 1s executed, 1f no, step (33) 1s
executed;

(32) the browser initializing the player with the available
bufler duration as a bufler length of the browser, and the step
(4) 15 executed;

(33) the browser mitializing the player with the default
maximum builer duration as the butler length of the browser,
and the step (4) 1s executed.

In the intelligent buflering method of a Web video based
on a browser, the step (4) specifically comprising the fol-
lowing steps:

the browser buflering and playing the video with the
player, buflering 1n real time during playback, and making
video contents in the builer include a part of the video before
current playing position and a part of the video after the
current playing position.

In the intelligent buflering method of a Web video based
on a browser, wherein a ratio between the part of the video
betore the current playing position and the part of the video
alter the current playing position 1s 1:2

The present invention further provides an itelligent buil-
ering method of a Web video based on a browser, comprising
the following steps:

(A) a client running a browser, wherein the browser
obtains a bit rate of a video to be played from a server;

(B) the browser calculating an available builer duration
according to an available memory size of a bufler corre-
sponding to the browser and the bit rate:

(C) the browser imitializing a player according to the
available bufler duration:

(D) the browser obtamning the video from the server,
buflering and playing the video with the player.

In the intelligent buflering method of a Web video based
on a browser, the step (B) specifically comprising the
following steps:

the browser calculating the available bufler duration TO
according to the following formula,

TO=(Y/XxR)/P

Wherein, Y stands for the available memory size of the
buller; X stands for the bit rate; P stands for a video float
ratio.

In the intelligent buflering method of a Web video based
on a browser, the step (C) specifically comprising the
following steps:

(C1) the browser determining whether a default maximum
bufler duration TN 1s greater than the available bufler
duration TO, 11 yes, step (C2) 1s executed, 11 no, step (C3) 1s
executed;

(C2) the browser mitializing the player with the available
bufler duration as a bufler length of the browser, and the step
(D) 1s executed;
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(C3) the browser mitializing the player with the default
maximum builer duration as the butler length of the browser,
and the step (D) 1s executed.

This present mvention further provides a computer-read-
able storage medium, storing computer programs executed
by a processor, when the computer programs are executed by
a processor, the intelligent butlering method of a Web video
based on a browser 1s realized.

This present invention further provides an intelligent
buflering device of web video based on browsers, which
comprises a processor and a memory, wherein the memory
stores computer programs, when the computer programs are
executed by the processor, the intelligent buflering method
of a Web video based on a browser 1s realized.

The intelligent buflering method, device and computer-
readable storage medium of a Web video based on a browser
are adopted, a browser calculates an available bufler dura-
tion according to an available memory size of a bufler and
a bit rate; initializes a player according to the available
builer duration; and buflers and plays the video to be played
with the player. So, the bufler duration can be set flexibly
based on different browser platforms and an average bit rate
of the video, which can maximize the use of a cache space,
and effectively avoid the occurrence of stucking during
video playback, and make better use of the bandwidth, so as
to greatly improve the user experience. And, the intelligent
buflering method, device and computer-readable storage
medium of a Web video based on a browser of the present

invention have the advantages of simple implementation
mode, low application cost and wide application range.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a flowchart of steps of an embodiment
ol an intelligent buflering method of a Web video based on
a browser of the present invention;

FIG. 2 1llustrates a flowchart of steps of another embodi-
ment of the intelligent buflering method of a Web video
based on a browser of the present invention;

FIG. 3 illustrates a flowchart of the intelligent buflering
method of a Web video based on a browser of the present
invention 1n a practical application;

FIG. 4 1llustrates a schematic diagram of the bufler
duration of each main browser after using the intelligent
buflering method of a Web video based on a browser of the
present mvention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

In order to be able to understand the technical content of
the present imvention more clearly, the following embodi-
ments are particularly described.

Please refer to FIG. 1, 1t 1s a flowchart of steps of an
embodiment of an intelligent bullering method of a Web
video based on a browser of the present invention.

In one embodiment, the intelligent builering method of a
Web video based on a browser includes the following steps:

(1) a browser obtaining a bit rate of a video to be played;

(2) the browser calculating an available bufler duration
according to an available memory size of a buller and the bit
rate;

(3) the browser mitializing a player according to the
availlable buffer duration:

(4) the browser buflering and playing the video with the
player.
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In one preferred embodiment, the step (2) specifically
includes the following steps:

the browser calculating the available buffer duration TO
according to the following formula,

TO=(Y/Xx8)/P

Wherein, Y stands for the available memory size of the
bufler; X stands for the bit rate; P stands for a video float
ratio.

In another preferred embodiment, the step (3) specifically
includes the following steps:

(31) the browser determining whether a default maximum
buffer duration TN 1s greater than the available bufler
duration TO, 1f yes, step (32) 1s executed, 1f no, step (33) 1s
executed;

(32) the browser 1mitializing the player with the available
bufler duration as a bufler length of the browser, and the step
(4) 15 executed;

(33) the browser mitializing the player with the default
maximum builer duration as the butler length of the browser,
and the step (4) 1s executed.

In a more preferred embodiment, the step (4) specifically
includes the following steps: the browser buflering and
playing the video with the player, buflering 1n real time
during playback, and making video contents in the butler
include a part of the video belore a current playing position
and a part of the video after the current playing position. A
ratio between the part of the video betore the current playing
position and the part of the video after the current playing
position can be 1:2.

The present invention also provides an intelligent buitler-
ing method of a Web video based on a browser, 1n another
embodiment, as shown in FIG. 2, the embodiment includes
the following steps:

(A) a client running a browser, wherein the browser
obtains a bit rate of a video to be played from a server,

(B) the browser calculating an available bufler duration
according to an available memory size of a bufler corre-
sponding to the browser and the bit rate;

(C) the browser mitializing a player according to the
available bufler duration;

(D) the browser obtamning the video from the server,
buflering and playing the video with the player.

In one preferred embodiment, the step (B) specifically
includes the following steps:

the browser calculating the available buffer duration TO
according to the following formula.

TO=(Y/XxR)/P

Wherein, Y stands for the available memory size of the
buffer, X stands for the bit rate; P stands for a video float
ratio.

In a more preferred embodiment, the step (C) specifically
includes the following steps:

(C1) the browser determining whether a default maximum
bufler duration TN 1s greater than the available bufler
duration TO, 11 yes, step (C2) 1s executed, 1f no, step (C3) 1s
executed;

(C2) the browser mitializing the player with the available
bufler duration as a bufler length of the browser, and the step
(D) 1s executed;

(C3) the browser mitializing the player with the default
maximum builer duration as the builer length of the browser,
and the step (D) 1s executed.

The present invention also provides an intelligent builer-
ing method of a Web video based on a browser and a
computer-readable storage medium, the device includes a
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processor and a memory. The memory 1s the computer-
readable storage medium, storing computer programs. When
the computer programs are executed by the processor, the
111telhgent buflering method of a Web video based on a
browser 1s realized.

In an actual application, a flowchart of the intelligent
buflering method of a Web video based on a browser of the
present invention 1s shown in FIG. 3, specific implementa-
tion mode are described by the following embodiments.

Embodiment 1

A Web 1s limited by a browser during video playback, and
strategies of different browsers are diflerent, the general

approach 1s to take an Edge to prevent browser limits from
being triggered (for example, 3 minutes), a bufiler limit of
cach browser 1s shown 1n Table 1:
TABLE 1
buffer limits of main browsers
Chrome Firefox Safari Edge
Video 150 MB 100 MB 290 MB 3 min
Audio 12 MB 15 MB 14 MB 3 min

In order to make the best use of the maximum memory
limits of different browsers and realize a longer buller
duration, the intelligent buflering method of the present
invention 1s shown in FIG. 3, which roughly includes the
tollowing steps:

1. obtaining an average bit rate of a video X, setting a
video float ratio P, a default maximum bufler duration 1s TN;

2. obtamning a maximum memory limit Y of a browser
platform, and calculating an available bufler duration TO
according to the bit rate

TO(s)=( Y/ Xx8)/P(Edge=180)

3. during a player initialization, selecting the smaller
bufler duration from the default maximum bufler duration
TN and the available bufler duration TO to 1nitialize maxi-
mum length of the bufler of the player T=Math.min (TN,
10);

4. after that, bullering and playing the video.

Taking a video with a video bit rate of 4 Mbps and an
audio frequency of 128 kbps as an example, an original fixed
cache duration 1s 3 minutes, aiter using the above intelligent
buflering method of a Web video based on a browser of the
present invention, the cache duration can be 5 minutes on the
Chrome browser and nearly 10 minutes on the Safari
browser.

The butfler duration of each main browser after adopting
the intelligent butlering method of a Web video based on a
browser of the present invention 1s shown in FIG. 4.

Embodiment 2

For a total bufler duration, generally, the content that has
been played also be cached for a period of time, taking a
ratio of 1:2 between the content that has been played and the
content that has not been played as an example.

In a scene that seeks backward for a progress. When
secking the progress, the original 3-minute length can sup-
port seeking backward and looking back for 1-minute con-
tent without re-pulling video data, 1f the length exceeds 1
minute, the bufler needs to be re-allocated, and resulting in
re-obtaining the video data. After the intelligent algorithm 1s
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used, chrome browser can seek 2-minute length backward,
which can save at least 1-minute bufler stream data.

In a loop playback scene, 1f for a looped video, if the
looped video 1s less than 3 minutes, the buller area can
completely contain the video data, and there 1s no need to get
the video again, 11 the looped video 1s more than 3 minutes,
the video data needs to be obtained continuously or SElVE’:d
the video data in a non-play memory, which increases a
difficulty of an implementation and a bandwidth consump-
tion. If the telligent bullering method of the present
invention 1s adopted, the video with the video bit rate of 4
Mbps and the audio frequency of 128 kbps looped 1n chrome
only needs to obtain the video data once within 5 minutes,
which greatly saves the bandwidth and the implementation
COst.

In addition, the intelligent butlering method of the present
invention can also support a flexible implementation of
some strategies, such as dynamically increasing butler, etc.,
and has a wide application range.

The intelligent buflering method, device and computer-
readable storage medium of a Web video based on a browser
are adopted, a browser calculates an available bufler dura-
tion according to an available memory size of a bufler and
a bit rate; initializes a player according to the available
bufler duration; and buflers and plays the video to be played
with the player. So, the buller duration can be set flexibly
based on different browser platforms and an average bit rate
of the video, which can maximize the use of a cache space,
and eflectively avoid the occurrence of stucking during
video playback, and make better use of the bandwidth, so as
to greatly improve the user experience. And, the intelligent
buflering method, device and computer-readable storage
medium of a Web video based on a browser of the present
invention have the advantages of simple implementation
mode, low application cost and wide application range.

In this specification, the present invention has been
described with reference to 1ts specific embodiments. How-
ever, 1t 1s clear that various modifications and changes can
still be made without departing from the spirit and scope of
the present invention. Therefore, the specification and draw-
ings shall be considered as illustrative rather than restrictive.

What 1s claimed 1s:

1. A method of intelligently buflering a Web video based
on a browser, comprising:

obtaining, by a browser, a bit rate of a video to be played;

determining, by the browser, an available bufler duration

based on an available memory size of a bufler and the
bit rate;

imitializing, by a browser, a player based on the available
bufler duration;

buflering and playing the video using the player; and

wherein the determining, by the browser, an available

bufler duration based on an available memory size of a
bufler and the bit rate further comprises:

determiming the available bufler duration based on a

formula: TO=(Y/Xx8)/P, wherein TO represents the
available bufler duration, Y represents the available
memory size of the buller, X represents the bit rate, and
P represents a predetermined video float ratio.

2. The method of claim 1, wherein the mnitializing, by the
browser, a player based on the available bufler duration
turther comprises:

determining whether a default maximum bufler duration

TN 1s greater than the available bufler duration TO;
imitializing the player based on the available bufler dura-
tion as a bufler length of the browser 1n response to




US 11,343,579 B2

7

determining that the default maximum builer duration

TN 1s greater than the available builer duration TO; and
initializing the player based on the default maximum

bufler duration as the bufler length of the browser 1n

response (o determmmg that the default maximum
bufler duration TN 1s not greater than the available
bufler duration TO.

3. The method of claim 1, wherein the buﬁeﬂng and
playmg the video using the player turther comprises:

buflering in real time during a playback wherein content

of the video 1n the bufler comprises a part of the video
prior to a current playing position and a part of the
video after the current playing position.

4. The method of claim 3, wherein a ratio between the part
of the video prior to the current playing position and the part
of the video after the current playing position 1s 1:2.

5. A non-transitory computer-readable storage medium,
storing computer programs, when the computer programs
are executed by a processor, the computer programs cause
the processor to perform operations comprising;

obtaining, by the browser, a bit rate of a video to be

played;

determining, by the browser, an available buller duration

based on an available memory size of a bufler and the
bit rate:

mitializing, by the browser, a player based on the avail-

able bufller duration;

buflering and playing the video usmg the player; and

wherein the operations further comprise:
determining the available bufler duration based on a
formula: TO=(Y/Xx8)/P, wherein TO represents the
available bufler duration, Y represents the available
memory size of the buller, X represents the bit rate, and
P represents a predetermined video float ratio.
6. The non-transitory computer-readable storage medium
of claim 3, the operations further comprising:
determining whether a default maximum buifler duration
TN 1s greater than the available bufler duration TO;

initializing the player based on the available bufler dura-
tion as a bufler length of the browser in response to
determining that the default maximum builer duration
TN 1s greater than the available builer duration TO; and

initializing the player based on the default maximum
bufler duration as the bufler length of the browser 1n
response (o determmmg that the default maximum
buffer duration TN 1s not greater than the available
bufler duration TO.

7. The non-transitory computer-readable storage medium
of claim 3, the operations further comprising:

buil

ering 1n real time during a playback, wherein content
of the video 1n the bufler comprises a part of the video

8

prior to a current playing position and a part of the
video aifter the current playing position.

8. The non-transitory computer-readable storage medium

of claam 7, wherein a ratio between the part of the video

> prior to the current playing position and the part of the video
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9. A device of intelligently bullering a Web video based

on a browser, comprising:

a processor and a memory, wherein the memory stores
computer programs, when the computer programs are
executed by the processor, the computer programs
cause the processor to perform operations comprising:

obtaining, by the browser, a bit rate of a video to be
played;

determiming, by the browser, an available builer duration
based on an available memory size of a bufler and the
bit rate:

imitializing, by the browser, a player based on the avail-
able bufller duration;

buflering and playing the video using the player; and

wherein the operations further comprise:

determining the available bufler duration TO based on a
formula: TO=(Y/Xx8)/P, wherein TO represents the
available bufler duration, Y represents the available
memory size of the buller, X represents the bit rate, and
P represents a predetermined video float ratio.

10. The device of claim 9, the operations further com-

prising:

determining whether a default maximum bufler duration
TN 1s greater than the available butler duration TO;

imtializing the player based on the available bufler dura-
tion as a bufler length of the browser 1n response to

determining that the default maximum builer duration
TN 1s greater than the available bufler duration TO; and
imitializing the player based on the default maximum
bufler duration as the bufler length of the browser in
response to determining that the default maximum
bufler duration TN 1s not greater than the available
bufler duration TO.
11. The device of claim 9, the operations further com-
pnsmg
builering in real time during a playback wherein content
of the video 1n the buller comprises a part of the video
prior to a current playing position and a part of the
video after the current playing position.
12. The device of claim 11, wherein a ratio between the
part of the video prior to the current playing position and the
part of the video after the current playing position 1s 1:2.
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